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1. The Las Vegas casinos run a gambling market for football game outcomes. In this market,
participants place bets on either side of a point spread. The point spread for a football game is
defined as the estimated difference between the points scored by the home team and the away team
inafootball game. Supposethat San Francisco 49ersare playingthe Oakland Raidersat 3COM park
and the casino sets the point spread at -3. This means that a person betting on the 49ers will win
their bet if the 49ers win the game or lose the game by less than 3 points. A person betting of the
Oakland Raiderswill wintheir bet if the Raiderswin by morethan 3. If the Raiderswin by 3 points,
thennoonewinsand all betsarereturned. The casinos make money by operating thismarket. They
take approximately $1 of every $11 won in vigorish or “vig” as the market participants call it.

Suppose you would like to enter this market. Y ou have a dataset of final Friday (before the
Sunday or Monday game) Points Spread (PS) and actual game outcome Point Differences (PD) for
all gamesplayed from 198310 1985. Y ou havetwo goalsfor thisproblem. Thefirstistoinvestigate
the validity of the null hypothesis that the “Vegas Line” point spread, PS, is an unbiased estimate
of the actual point difference in the game. The second isto find alinear regression model based on
databased on actual team performance—yardsrushing, yards passing, fumbles, takeaways-to predict
actual point difference, PD, between two teams playing in order to devise a profitable betting
strategy. To this end you will be given data for three years, from 1983 to 1985 to formulate your
betting strategy model. Complete the following tasks.

(a) For each year of datarun the regression: PD(i) = a(j) + b(j)PS(i) + (i), where PD(i) is the point
difference for gamei, PS(i) isthe Vegas Line point spread for gamei, and &(i) islinear regression
disturbance. The coefficients a(j) and b(j) are indexed by j, the year, to indicate that they can be
differ across the three years.

(b) For each year test the joint null hypothesis, H: a=0 and b=1 versus K: either a=0 or b=1using a
size o = 0.01 test. (Using thissize for al remaining tests performed in this problem.)

(c) Combine all three years of data and estimate PD(i) = a+ bPS(i) + €(i), for al three years of data
jointly. Testthenull hypothesisH: a(1) = a(2) = a(3) and b(1) = b(2) = b(3) versusthe alterative that
at least one of these equalities does hold.

(d) Using the effort variables these teams from previous weeks estimate a linear regression model
to predict the point difference (PD) for the game between the two teams using the following
regressors for the three years of data:

OFFHOME = the number of offensive yards gained last week by the home team,
DEFHOME = the number of defensive yards allowed last week by the home team,
TAKEHOME = the number of takeaways last week by the home team,
OFFAWAY = the number of offensive yards gained last week by the away team,
DEFAWAY = the number of defensive yards allowed last week by the away team,
TAKEAWAY = the number of takeaways last week by the away team



Be sure to include a constant term in your regression. Y ou will have to drop the first week of data
for each year from your sample. Test thenull hypothesisthat coefficientsassociated withall of these
variablesbesidesthe constant term arejointly zero, versusthe aternativethat at | east one coefficient
is not zero.

(e) Re-estimate the model in (d) including PS as an additional regressor and test the joint null
hypothesisthat al other coefficientsin the model besides PS are equal to zero versusthe alternative
that at least one of these coefficientsis non-zero.

2. Consider the model

Vo= By + Xy By + Xy B3 +E

and suppose that application of least squares to 20 observations on these variables yields the
following results
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(a) Find the total sum of squares, the residual sum of squares and explained sum of squaresfor this
model.

(b) Find 95 percent interval estimate for 3, and f3,.
(c) Useat-test to test the hypothesis H: 3, >1 against the aternative K: 3, < 1.

(d) Useyour answer in part (@) to test thejoint hypothesisH: 3, =0, B; = 0 versusthe alternative
that at least one of the equalities does not hold.

3. Inthe model
Y=o+ X P+
X, isanon-random exogenous variable and the u, are serially uncorrel ated random disturbanceswith

zero mean and variance o? for each value of t. Thefollowing sample moments have been cal cul ated
from 10 observations on y, and X,
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where T=10. In some subsequent time period, s, for which the above regression model isstill valid
the value of x, = 10.

(a) Calculate the best linear unbiased forecast of y, using the above data.

(b) Estimate the standard error of your forecast in (a).



